Linkage between the proteasome pathway and neurodegenerative diseases and aging.
During aging, the production of free radicals increases. This can result in damage to protein, the accumulation of which is characteristic of the aging process. This questions the efficacy of proteolytic systems. Among these systems, the proteasome and the adenosine triphosphate-ubiquitin-dependent pathway have been shown to play an important role in the elimination of abnormal proteins. There are two major steps in the ubiquitin-proteasome pathway: the conjugation of a polyubiquitin degradation signal to the substrate and the subsequent degradation of the tagged protein by the 26S proteasome. The 26S proteasome is build-up from the 20S proteasome, which is a cylinder-shaped multimeric complex, and two additional 19S complexes. The 20S proteasome can also bind to 11S regulator and is then implicated in antigen presentation. These regulators confer a high adaptability on proteasome. With advancing age, predisposition to neurodegenerative diseases increases. These diseases are also characterized by protein aggregation. Several findings such as the presence of ubiquinated proteins, usually broken down by proteasomes, and genetic anomalies involving the ubiquitin-proteasome system (parkin, UCH-L1) suggest a link between the ubiquitin-proteasome pathway and the genesis of these diseases.